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Description 

This invention relates to the use of a photopolymerizable el ment as a solder mask and m r 
particularly to the use f such film in which improved release prop rties can be obtained. 

5 U.S. Patent 3/469,982 disci ses a negative acting photopolym rizabl film resist in which a 
photopolymerizable layer is sandwiched between a temporary support film and a temporary cover film. 
This film has gained widespread usage of the manufacture of printed circuits in which the cover film is 
removed, the photopolymerizable layer is laminated by heat and pressure to the surface, e.g., copper, of a 
substrate to be permanently modified, the layer is Imagewise exposed to actinic radiation, the film support 

?o is removed, the unexposed areas of the layer are removed by solvent washout (development), and the 
resultant bared area of the copper surface is permanently modified, such as by etching or deposition of 
metal. 

The patent discloses solution coating of a photopolymerizable composition onto the support film, 
followed by drying and then lamination of the resultant dry layer to a surface such as copper-clad printed 

15 circuit board to carry out the photoresist process. In commercial practice, however, the dried 
photopolymerizable layer, which must remain adhered to the support during storage and shipment, has 
always been supplied as a sandwich between the support film and a cover sheet This has enabled the 
sandwich element to be rolled up upon itself by the photoresist manufacturer and be supplied to the user, 
e.g., printed circuit manufacturer, as a compact, easy to handle roll. The cover film permits the roll to be 

20 unrolled by the user without the cover film pressing the prior art photopolymerizable layer against the 
backside of the support film and causing that layer to adhere. Consequently, the film could not be unrolled 
without damaging the photopolym erisaable layer. In use, the cover film is stripped away and discharged, 
followed by the photoresist processing described above. 

This type of photopolymerizable film sandwiched between a temporary support film and a temporary 

25 cover film can be formulated to be useful in solder mask applications wherein the photopolymerizable film 
is applied to portions of a printed circuit board surface to confine molten solder heated to a temperature of 
at least 230°C to pad areas on the board and to prevent bridging between conductors during tinning 
operations and during soldering of components. A solder mask also functions to prevent or minimize 
corrosion of the bare copper conductors and as a dielectric to insulate certain components from adjacent 

30 circuitry. Since a solder mask remains on the finished circuit board, i.e., the solder mask is a permanent 
coating for the printed circuit, it usually is transparent to allow for ease of circuit inspection. 

Prior to use of the photopolymerizable layer ft is necessary to remove the cover sheet to allow the 
photopolymerizable layer to be applied to a substrate which may or may not contain circuitry. 
The present invention is directed to the introduction of an additive into a negative acting 

35 photosensitive composition which will allow easier removal of the cover sheet. 

Use of additives in photosensitive layers is known in the prior art. Additives useful in the present 
invention are known in U.S.— A— 3,827,908 to improve adhesion of positive photoresist to oxide 
semiconductor surfaces. 

EP— A— 0,049,504, which document falls within the terms of Art. 54(3) EPC, is concerned with the 
40 preparation of dry photoresists having improved developability rates. These photoresists may have the 
same composition as the photopolymerizable elements used in the present invention. The photoresists are 
circuit boards for making multilayer photocircuits. FR— A— 1,381,607 discloses a photopolymerizable 
composition containing an ethylentcaliy unsaturated compound, an aqueous dispersion of a polymerizate, 
a tensioactive agent and a polymerization initiator. The tensio active agent may be disodium 
45 N-alkyl-P-iminodipropionate, in which the alkyl group contains from the 14 to 18 carbon atoms. The 
photoresists are applied to a substrate and may be protected by a cover sheet 

Summary of the invention 

The present invention is directed to the use of a solvent-developable negative acting radiation sensitive 
so photopolymerizable element as a solder mask said element comprising a support bearing a layer of 
negative acting photopolymerizable composition, useful in making printed circuits, and a cover sheet with 
said composition comprising: 

(a) at least one addition polymerizable ethylenically unsaturated compound having a boiling point above 
55 100°C at normal pressure; 

(b) an organic free radical-generating addition polymerization initiator activatable by actinic radiation in 
the ultraviolet-to-visible region of the spectrum and 

(c) a macromolecular organic polymeric binder which comprises a release compound or mixture of the 
formula A— B wherein: 

60 A is substituted or unsubstrtuted alkyl or alkenyl of 6 to 24 carbon atoms, and 

B is a 5 or 6 atom aromatic r nonaromatic heterocyclic radical containing 2 or 3 heter atoms taken from 
N, O, S or combination ther f, said radical opti nally c ntatning a six carbon fused aromatic ring, or B 
is an alkali metal salt of a p-amin carboxylic acid or a bis alkali metal salt f a p, P'-amin dicarboxylic 
acid, wherein said release compound r mixture is present in said negativ acting ph to polymerizable 

65 compositi n in an effectiv amount sufficient to lower peel force to a valu n t greater than 29 N/m. 



2 



0 089 041 



Detailed description f the invention 

The introduction f an additive int the negative acting solvent developable radiation sensitive 
compositi n aids in rem val f the cover sheet which protects the radiation sensitive composition, e.g., in 
storage. This additive is of the formula A— B wherein A— B Is as previously d fined 
s A narrow class of A— B groups are where 

A is a straight chain alkyl or straight chain alkenyl of 6 to 24 carbon atoms, 

B is 1-hydroxyethyl-2-imidazolinyl, sodium propion-2-yl-amino, or bis-(sodlum propion-2-ylMmino. 

io Preferred A— B constituents are where A contains 6 to 18 carbon atoms and B is 1-hydroxyethyl-2- 
imidazolinyl. Examples of suitable compounds are where A is octyl, 9-octadecanyl, alkyl derived from tall 
oil fatty acid, or, alkyl derived from coconut oil fatty acid and B is 1-hydroxyethyl-2-imidazolinyl. Examples 
of compounds for other A— B constituents are where A is alkyl derived from coconut oil fatty acid and B is 
sodium propion-2-yl-amino and A is alkyl derived from tallow and B is bis-(sodium propion-2-yl)-lmino. 

is Additional compounds within the scope of the present invention are those having the heterocyclic 
group B of 

4~pyrazolyl- 
1,2,4-triazolyl-3- 
20 4-oxazolyl- 

1,3,4-thfadfazolyl-2- 

3-benzotriazolyl- 

2-pyrazinyk 

25 The release compounds above are present in an amount effective to result in a peel force not greater 
than 29 N/m and preferably not greater than 9.7 IM/m. "Peel force" is measured in accordance with the 
procedure listed below in the section entitled 'Testing Procedure", The compound or mixture of 
compounds is generally present in an amount of 1 to 10% by weight based on the total weight of the 
negative acting photopolymerizable composition. A more preferred range is 1 to 5% by weight and more 

30 preferably 2 to 4%. 

The photopolymerizable compositions as described above are limited only in that the components 
must be compatible with one another, and they must be capable of being formed into dry layers. A 
preferred photosensitive composition except for the release additive is disclosed in US— A— 4,278,752. This 
patent discloses a preferred photopolymerizable composition which comprises: (a) up to four ethylenically 

35 unsaturated compounds, preferably two or three, 20 to 65% by weight: (b) up to three macromolecular 
organic polymeric binders, preferably two, 20 to 35% by weight, at least one binder containing at least 5% 
by weight acrylonitrile; and (c) an organic, free-radical generating addition polymerization initiator or 
initiator system activatable by actinic radiation in the ultraviolet to visible region of the spectrum, 0.4 to 
10.0% by weight, the composition containing at least 5% by weight halogen, e.g., bromine, chlorine, 

40 covalently bonded to an aromatic moiety or a conjugated vinyl component All the weight percentages are 
based on the total weight of the composition. Covalent bonded halogen is desirable If the composition is to 
be used for soldering applications so that the layer can withstand soldering without blistering or 
degradation as occurs when the halogen is not covalently bonded to one of the aforesaid components. 
Effective components are those wherein the halogen is covalently bonded to an aromatic moiety of at least 

45 one of the ethylenically unsaturated compound (a), polymeric binder (b) and initiator (c), or to at least one 
conjugated vinyl component, e.g., In either monomeric form or as a polymer such as 2-chlorobutadiene- 
1,3. Effective compounds are therefore aryl halides and conjugated vinyl haiides. Compounds such as 
vinylidene chloride copolymers, e.g., vinylidene chloride/acrylonitrile copolymers, are undesirable for 
soldering applications because they are saturated compounds which lose hydrogen chloride upon heating. 

so The presence of such compounds in the solder mask results In blistering or degradation of the solder mask. 
The halogen can be present in the composition covalently bonded to one, two or three of the 
components described above or any combination thereof, many of which are Illustrated in the examples of 
U.S.-^A^-4,278,752. In a particularly preferred composition, 10 to 50% by weight of the ethylenically 
unsaturated compounds are halogenated. At the lower level of halogen present in the composition up to 

55 10% by weight of Sb 2 0 3 can be present to further Increase flame retardance in solder mask applications. 
Above the 10% by weight amount the desirable properties of the photopolymerizable element e.g., 
adhesion, surface smoothness etc., begin to degrade. As the amount of halogen in the composition 
increases, the quantity of Sb 2 0 3 can be reduced or eliminated entirely. 

The preferred radiation sensitive element comprises a photopolymerizable layer with a thickness of 

so about 8 urn (0.0003 inch) to about 250 urn (0.01 inch) having adhered thereto with low to moderate 
adherence a thin, flexible polymeric film support which transmits radiation actinic to the 
ph t p lymerizable layer. Th other side of the photop lym rizable layer may have adhered thereto a 
pr tectivecov r sheet with less adherence t the layer than adherenc between the support and the layer. 
A sultabl cov r sheet which is rem v d pri r to applicati n of the radiation sensitive material to a 

65 substrate may be ch s n from a wide variety of films composed of high polymers, e.g., polyamides, 
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polyolefins, polyesters, vinyl polymers, and cellulose esters, and may hav a thickness of from 6 urn 
(0.00025 inch) to 200 pm (0.008 inch) or more. A preferred cover sheet is about 25 urn (0.01 inch) thick 
poiyethyl ne. Cov r sh ets and their compositions are well known in th prior art. 

A suitable supp rt sheet may b ch sen from the same gr up of high polymer films described above 

5 and may have the same wide range of thicknesses. If exposure is to be made before removing the 
strippable support it must of course, transmit a substantial fraction of the actinic radiation incident upon it. 
If the strippable support is removed prior to exposure, no such restrictions apply. A particularly suitable 
support is a transparent polyethylene terephthalate film having a thickness of about 25 urn (0.001 inch). 
Supports and cover sheets as described above provide good protection to the photopolymerizable layer. 

to The flexible, photopolymerizable layer is prepared from monomeric components, polymeric binder 
components, photopolymerization initiators and other additives set forth below. It Is preferable that at least 
a minimum amount of halogen is present and the binder preferably contains acrylonhrile to provide 
flexibility to the layer even after photoexposure and exposure to molten solder. A desirable range of 
aery lonit rile fs 5 to 15%. 

is Suitable monomers having a boiling point greater than 100°C at normal pressure which can be used as 
the sole manner or in combination with others include the following: tribromophenoxy ethyl methacrylate, 
1,5-pentanediol diacrylate, ethylene glycol diacrylate, 1,4-butanediol diacrylate, diethylene glycol 
diacrylate, hexamethylene glycol diacrylate, 1,3-propanediol diacrylate, dicamethylene glycol diacrylate, 
decamethylene glycol dimethacrylate, 1,4-cyclohexanediol diacrylate, 2,2-dimethylolpropane diacrylate, 
20 glycerol diacrylate, tripropylene glycol diacrylate, glycerol triacrylate, trimethylolpropane triacrylate, 
pentaerythritol triacrylate, 2,2-di(p-hydroxyphenyl)propane diacryiate, pentaerythritol tetraacryiate, 2,2- 
di(p-hydroxyphenyl)propane dimethacrylate, triethylene glycol diacrylate, polyoxyethyl-2,2-dl(p- 
hydroxyphenyljpropane dimethacrylate, di-(3-methacryloxy-2-hydroxypropyl)ether of bisphenol-A, di-(2- 
methacryloxyethyUether of bisphenol-A, dl-(3-acryloxy-2-hydroxypropyl)ether of bisphenol-A, di-(2- 
2s acryloxyethyUether of bisphanol-A, di-(3-methacryloxy-2-hydroxypropyl)ether of tetrachloro bisphenol-A, 
di(2-methacryloxyethyl)ether of tetrachloro bisphenol-A, di-0-methacryloxY-2-hydroxypropyl)ether of 
tetrabromo bisphenol-A, dl-{2-meth acryloxyethyUether of tetrabromo blsphenol-A, dM3-methacryioxy-2- 
hydroxypropyOether of 1,4-butanediol, di-<3-methacryloxy-2-hydroxypropyl)ether of diphenolic acid, 
triethylene glycol dimethacrylate, polyoxypropyrtrimethylol propane triacrylate, ethylene glycol 
30 dimethacrylate, butylene glycol dimethacrylate, 1,3-propanediol dimethacrylate, 1,2,4-butanetriol 
trimethacrylate, 2,2,4-trimethyl-1,3-pentanediol dimethacrylate, pentaerythritol trimethacrylate, 1 -phenyl 
ethylene-1 r 2-dimethacrylate, pentaerythritol tetra methacrylate, trimethylo! propane trimethacrylate, 1,5- 
pentanediol dimethacrylate, diallyl fumarate, 1,4-benzenediol dimethacrylate, 1,4-diisopropenyl benzene, 
and 1,3,5-triisopropenyI benzene. 
35 Also useful in the photopolymerizable layer is at least one of the following ethylenically unsaturated 
compounds having a molecular weight of at least 300. Preferred monomers of this type are: an alkylene or 
a polyalkylene glycol diacrylate prepared from an alkylene glycol of 2 to 15 carbons or a polyalkylene ether 
glycol of 1 to 10 ether linkages, and those disclosed in U.S. Patent 2,927,022, e.g., those having a plurality of 
addition polymerizable ethylenic linkages particularly when present as terminal linkages and especially 

40 those wherein at least one and preferably most of such linkages are conjugated with a double bonded 
carbon, including carbon doubly bonded to carbon and to such heteroatoms as nitrogen, oxygen and 
sulfur. Outstanding are such materials wherein the ethylenically unsaturated groups, especially the 
vlnylidene groups, are conjugated with ester or amide structures. 

Suitable binders which can be used as the sole binder or in combination with others include the 

# following: Polyacrylate and alpha-alkyl polyacrylate esters, e.g., polymethyl methacrylate and poiyethyl 
methacrylate; polyvinyl esters, e.g., polyvinyl acetate, polyvinyl acetate/acrylate, polyvinyl acetate/ 
methacrylate and hydrolyzed polyvinyl acetate, ethylene/vlnyl acetate copolymers; polystyrene polymers 
and copolymers, e.g., with maleic anhydride and esters, saturated and unsaturated polyurethanes; 
synthetic rubbers, e.g., butadiene/acrylonitrile, acrylonitrile/butadiene/styrene and/or bromostyrene', 

so methyl methacrylate/acrylonitrile/butadiene/styrene copolymers, 2-chlorobutadiene/1,3-polymers, and 
styrene/butadiene/styrene, styrene/isoprene/styrene block copolymers; polybromostyrene; polyethylene 
oxides of polyglycols having average molecular weights from about 4,000 to 1,000,000; epoxides, e.g., 
epoxides containing acrylate or methacrylate groups; copolyesters, ag., those prepared from the reaction 
product of a polymethylene glycol of the formula HO(CH a )„OH, where n is a whole number 2 to 10 inclusive, 

55 and (1) hexahydroterephthalic, sebacic and terephthalic acids, (2) terephthalic, isophthalic and sebacic 
acids, (3) terephthalic and sebacic acids, (4) terephthalic and isophthalic acids, and (5) mixtures of 
copolyesters prepared from said glycols and (i) terephthalic, isophthalic and sebacic acids and (ii) 
terephthalic, isophthalic, sebacic and adiplc acids; nylons or polyamides, e.g., N-methoxy methyl 
polyhexamethylene adipamide; cellulose esters, e.g., cellulose acetate, cellulose acetate succinate and 

eo cellulose acetate butyrate; cellulose ethers, e.g., methyl cellulose, ethyl cellulose and benzyl cellulose; 
polycarbonates; poiyvinyl acetal, e.g., polyvinyl butyral, polyvinyl formal; polyformaldehyde. 

Preferred free-radical generating addition polymerization initiators activatable by actinic light and 
thermally inactive at and below 185°C include the substituted or unsubstituted polynuclear quin nes which 
are compounds having two intracyclic carbon atoms in a c njugated carbocyclic ring system, e.g., 

65 9,10-anthraquin ne, 1-chloroanthraquinone, 2-chloroanthraquinone, 2-methyl-anthraquin ne, 2- 
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ethylanthraqulnone, 2-tert-butylanthraquinone, octamethylanthraquinone, 1,4-naphthoquinone, 9,10- 
phenanthrenequinone, 1,2-benzanthraquin n , 2,3-benzanthraquinone, 2-methyl-1,4-naphthoquin ne, 
2 f 3-dichl naphthoquinone, M-dimethylanthraquin ne, 2,3-dimethylanthraquinone, 2- 
phenylanthraquin ne, 2,3-diphenylanthraquinon , sodium salt of anthraquin ne alpha-sulfonic acid, 

5 3-chloro-2-m thylanthraquinone, retenequinone, 7,8,9,1 0-tetrahydr naphthacenequin n , and 
1,2,3,4-tetrahydrobenz(a)anthracene-7,12-dione. Other photoinftiators which are also useful, even though 
some may be thermally active at temperatures as low as 85°C, are described in U.S. Patent 2,760,863 and 
include vicinal ketaldonyl alcohols, such as benzoin, pivaloin, acryloin ethers, e.g., benzoin methyl and 
ethyl ethers; a-hydrocarbon substituted aromatic acyloins, including a-methylbenzoin, a-allylbenzoin and 

io a-phenylbenzoin. Photo reducible dyes and reducing agents disclosed in U.S. Patents 2,850,445; 2,875,047; 
3,097,096; 3,074,974; 3,097,097; and 3,145,104 as well as dyes of the phenazine, oxazine, and quinone 
classes; Michler's ketone, benzophenone, 2,4,5-triphenylimidazolyl dimers, e.g., 2-o-chloropheny 1-4,5- 
diphenylimidazolyl dimer, with hydrogen donors, and mixtures thereof as described in U.S. Patents 
3,427,161; 3,479,185 and 3,549,367, can be used as initiators. 

,5 Other useful additives include thermal inhibitors, colorants, plasticizers, fillers, etc. Some of the 
ingredients can act as a dual role. For example, in the monomer binder systems the ethylenically 
unsaturated photopolymerizable compound can also act as a plasticizer for the thermoplastic binder. 

Thermal polymerization inhibitors that can be used in photopolymerizable compositions are: 
p-methoxyphenol, hydroquinone, and alkyl and aryl-substituted hydroquinones and quinones, tert-butyl 
catechol, pyrogallol, copper resinate, naphthylamines, beta-naphthol, cuprous chloride, 2,6-di-tert-butyl-p- 
cresol, phenothiazine, pyridine, nitroso dimers, e.g., 1,4,4-trimethyl-2,3-diazobicyclo[3.2.21-non-ene-2,3- 
dioxide nitrobenzene and dinitrobenzene, p-toluquinone and chloranii. 

Various dyes and pigments may be added to increase the visibility of the solder-resist image. Any 
25 colorant used, however, should preferably be transparent to the actinic radiation used. 

As discussed above, preferred composition of radiation-sensitive photopolymerizable elements are 
especially useful as solder masks. They are particularly advantageous because they possess resistance to 
molten solder and flame retardance without the sacrifice of other properties, e.g., flexibility after exposure, 
adhesion, photospeed, electrical insulation, and moisture, heat, and solvent resistance needed for resist 
30 and solder mask functionality as a solder resist and permanent coating for printed circuits. 

The negative acting radiation sensitive photopolymerizable compositions are solvent developable or 
processable as opposed to semi-aqueous or aqueous developable or processable composition. 

The following example, wherein the weights are in percent unless otherwise indicated, illustrate the 
invention. 

35 

Example 

Test films were prepared using the following stock solution: 

Ingredient Amount (gms) 

AO s — 

Methylene Chloride 
Epocryi® 303 Resin 

di(3-acryloxy-2-hydroxypropyl) 

ether of tetrabromo bisphanol-A 
45 Pentaerythritol Triacrylate 

Blendex® 491 

methyl methacrylate{46)/acrylonltrile 

(9)/butadiene(14)/styrene(31) resin 
Lucite® 147KNL 
so methyl methacrylate(95)/ethyl 

methacrylate(5) copolymer 
CP 19Y 

methyl methacrylete(92)/methacrylic 
acid (8) 

65 Benzophenone 
Michler's ketone 
3-Mercaptotrlazole 

RMP-25 Monastral® green pigment (25 parts); 
methyl methacrylate (46)/ 
60 acrylonitrile(9)/butadiene(14)/ 
styrene(31) resin (75 parts) 

Various amounts of different rel aae agents were added t the stock s lution composition above. The 
solutions were then c ated onto 0.0025 cm p lyethylen terephthalate film with a 0.038 cm doct r knife. 
65 The film was allowed to air dry and a 0.0025 cm p lyethyl ne cover sh et was laminated on the coating. 
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Testing procedure: 

Rims prepared as above were cut into strips 2.54 cm by 25.4 cm. The polyethylene cover sheet was 
partially lifted from the coating at on end. The polyethyl n terephthalate film with coating was placed in 
the jaws of a properly calibrated Instr n® device and the polyethyl ne c ver sheet was attached to the 

5 other jaw. The load required to remove the rest of the polyethylene from the coating was measured. In a 
similar manner, the load to remove the polyethylene terephthalate film could be measured by completely 
removing the polyethylene cover sheet from the strip and not roll laminating the coating to a 5.08 cm by 
25.4 cm copper panel. The polyethylene terephthalate film was partially lifted from the coating at one end 
and the copper board with coating was placed in the jaws of the Instron® device. The polyethylene 

io terephthalate film was attached to the other jaw and the load to remove the rest of the polyethylene 
terephthalate was measured. This load is equivalent to peel force employed supra. 
The following are data obtained for different amounts of Monazoline® CY additive: 

Load to remove 



15 


Amount of 
Monazoline® CY 
(wt%) 


Load to remove 
polyethylene 
(gms) 


polyethylene 
terephthalate 
(gms) 




0 


106 


greater than 500 


20 


.5 


94 


greater than 500 




1.0 


76 


greater than 500 


25 


2.0 


26 


67 




4.0 


5 


8 
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By using this procedure, the following compounds were effective at improving the cover sheet release: 
Compound Structure 



Monazoline® CY A«Octyl 

Monazoline® T A=Alkyl from tall oil fatty acid 

35 Monazoline® O A=9-octadecenyl 

Monazoline® C A=A!kyl from coconut oil fatty acid 



B for the four compounds above is 1-hydroxyethyl-2-imidazolinyl 

gHCH 2 CH 2 COO e Na* 
cyl from coconut o 
CH 2 CH 2 C00 e Na® 



40 Deriphat® 151 B— NHCH 2 CH 2 COO G Na® 

A=Alkyl from coconut oil fatty acids 



/ 

Deriphat® 154 B=N 

45 \ 



CH 2 CH a COO e Na® 
A=Alkyl from tallow 



so Claims 



1. Use of a solvent-developable negative acting radiation sensitive photopolymerizable element as a 
solder mask said element 

comprising a support bearing a layer of negative acting photopolymerizable composition, useful in 
55 making printed circuits, and a cover sheet with said composition comprising: 

(a) at least one addition polymerizable ethyienically unsaturated compound having a boiling point above 
100°C at normal pressure; 

(b) an organic free radical-generating addition polymerization initiator activatabie by actinic radiation in 
so the ultra viol et-to -visible region of the spectrum and 

(c) a macrom lecular organic polymeric binder which c mprises a release compound or mixture of the 
formula A— B wherein 

A is substituted or unsubstituted alkyi or alkenyl of 6 to 24 carb n at ms, and 
B is a 5 or 6 atom aromatic r nonar matic heterocyclic radical containing 2 or 3 het roat ms taken from 
65 N, 0 P S or combinati n thereof, said radical optionally containing a six carbon fused aromatic ring, or B 
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is an alkali metal salt of a p-amino carboxylic acid or a bis alkali metal salt of a p. p'-amino dicarboxylic 
acid, wherein said release compound or mixture is present in said negative acting photopolymerizable 
composition in an effective amount sufficient to lower peel force to a value not greater than 29 N/m. 

2. Use of the element according to claim 1 wherein: 

A is a straight chain alkyl or straight chain alkenyl of 6 to 24 carbon atoms 

,s 1- h Ydroethyl-2-imidazolinyl, sodium propion-2-yl-amino. or bis-(sodium propion-2-ylMmino. 

3. Use of the element according to claims 1 or 2 wherein A contains 6 to 8 carbon atoms 
b .V 56 1 th8 , e,ement according to claims 1 or 2 wherein B is l-hydroxyethyl-2-lmfdazolinyl 

t a » f il fa^ «!S e LT^. 8 H COrdi ^ t0 C ' aimS 1 ° r 2 ,™ herein A is oct W. S^ctadecenyl. alkyl derived from 
tall oil fatty acid, or alkyl denved from coconut oil fatty acid. 

6. Use of the element according to claim 1 wherein B is 1-hydroxyethyl-2-imidazolinyl-sodium 
propion-2-yl-amino or bis-(sodium propion-2-yl)-imino. niwKonnyi soaium 

7. Use of the element according to claims 1 or 2 wherein said release compound or mixture is present 
in said negative acting photopolymerizable composition in an amount of 1 to 10% by weiaht 

amount ?M ^S^JSfi!?'* * C ' aim ? M,d rel6aSe or mixture '» Present in an 

amou'nt of °2 \o\t ^w^ht ^ l ° 8 Wh6rein ^ re ' 6aSe COmpOUnd or mixture is P"— * in » 
Patentanspruche 

25 1 Verwendung eines mit Losungsmittel entwickelbaren, negativ arbeitenden 
strahlungsempfindhchen photopolymerisierbaren Elements als Ldtmaske. wobei dieses Element einen 
IlSLT^ 6 " e b 1 f B l Herete,,u "9 Schaltungen nutzbare SchichtTus einer negatl" 

lu^am^^ Zusammensetzung und eine Deckfolie tragi, wobel die genannte 
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35 



40 



(a) wenigstens eine additionspolymerisierbare. ethylenisch ungesittigte Verbindung mit 
Siedepunkt uber 100°C bei normalem Druck; 

(b> t?ZuT • iSCh » n ' *T » adi u-' e «1 e ^ flend8n Add '«°nspolymerisations-lnftietor, der durch aktinische 
Strahlung im ultravioletten bis sichtbaren Bereich des Spektrums aktivierbar ist 

de^oSt^enS^ polvmeres BindemiWel. das eine Trenn-Verbindung Oder -Mischung 

A 2H ^""i 6 ^ 83 oder J n s"bstituiertes Alkyl Oder Alkenyl mit 6 bis 24 Kohlenstoff-Atomen ist und 
IhJ. ■ TuL T e umfassende f' aromatischer oder nicht-aromatischer heterocyclischer Rest, der 2 
nSlhonJ^ 'i? ° me aU8 8. ewahl * aus N < °- s "eren Kombinatlonen enthalt, wobei der Rest 
gegebenenfalls einen anellierten Sechs-Kohlenstoff-Ring enthSlt. oder 

dlcareo^Srelsf 3 ' 2 ° iner p - Aminocarbonsaure od er ein Bis-Alkallmetall-Salz einer p.P'-Amino- 
wobei die Trenn-Verbindung oder -Mischung in der negetiv arbeitenden photopolymerisierbaren 
2. Verwendung des Elements nach Anspruch 1, worin 

so i te£Sw5!! ^V," a?™***- mit 6 bis 24 Kohlenstoff-Atomen Ist und 

so B 1-Hydroxyethyl-2-.midazolinyl, Natnum-propion-2-ylamlno oder Bis-(Natrium-propion-2-yl)imino ist 

4' Xp^n^ h« ^ men * nach Ansprflchen 1 oder 2, worin A 6 bis 8 Kohlenstoff-Atome enthalt. 

5 Y^SS^ c c mentS "^-Ansprflchen 1 oder 2. worin B 1-Hydroxyethyl-2-imidazolinyl ist 
ek t^isiu hT ? , 68 Elem ? nts nach Ans P™«5hen 1 oder 2, worin A Octyl, 9-Octadecenyl von 
55 Tall6l-Fettsaure abgeleitetes Alkyl oder von KokosnuS-Fettsiure abgeleltetes Alkyl ist aeC8nyl ' Von 

ef T ndUn9 d I S E,ements nach Anspruch 1, worin B 1-Hydroxyethyl-2-imidazol?nyl, Natrlum- 
prop.on-2-yl-amino oder Bis-(Natrium-propion-2-y1)imino ist. V "atrium 

in dlr V n^u US f^" 16 "* nach Ansprtchen 1 oder 2, worin die Trenn-Verbindung oder -Mischuno 
60 Gew"% voln^en S OT P^po.ymerlslerbaren Zusammensetzung In einer Men'ge von 1 bis lu 

Menge^oT^^^^ ? ' W ° r ' n die T ^*indung oder -Mischung in einer 

55 Menge^ts^ ^ ™" d * Trenn*erbmd^^ 
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Revendicati ns 

1 Utilisation comma masque a soudure d'un elem nt ph topolymerisable, sensible a un 
ravon'nemenTSavaillaiit en negatif, developpable par un s Ivant, ledit element comprenant un support 
S US lemSI de composition photopolymerisable travalllant en negatif. utile dans la fabncafon de 
circuits imprimes, et une feuille de couverture, ladite composition comprenant: 

(a) au moins un compose ethyleniquement insature polymerisable par addition, ayant un point 
d'ebullition suoerieur a 100°C h la pression normale; .... 

(b) un initiateur organique de polymerisation par addition engendrant des radicaux libres. acttvable par un 
rayonnement actinique de la region ultraviolette a visible du spectre; et 

(c) un liant polymere organique macromoleculaire. qui comprend un compose ou melange anti-adherence 
de la formule A— B dans laquelle . . . 

A est un groupe alkyle ou alcSnyle substitue ou non substitue de 6 a 24 atomes de carbone, et 
B est un radical heterocyclique aromatique ou non aromatique a 5 ou 6 atomes contenant 2 ou 3 
SeroaSmS choisis paL N. 0. S ou une combinaison de ceux-ci led,t radicar contenant 
6ventuellement un noyau aromatique condense a six atomes deparbone. oubien B est un sel de metal 
alcalin d'un acide B-amino-carboxylique ou un sel de bis(mefal a calm) dun aade P.P-am'no- 
acarboxylique, ledit compose ou melange anti-adherence etant prfeent dans lad. e composit.on 
photopolymerisable travaillant en negatif en une proportion efficace suffisante pour abalsser la force de 
decollement a une valeur non sup6rieure a 29 N/m. 

2. Utilisation de l'6lement selon la revendication 1, dans lequel 

A est un groupe alkyle a chatne droite ou alcenyle a chaJne droite de 6 h 24 atomes de carbone 
B est un radical 1-hydroxy6thyl-2-imidazolinyle, sodium-propion-2-yl-am.no ou b.s(sod.um-propion-2- 
yDimino. 

3. Utilisation de I'element selon la revendication 1 ou 2, dans lequel A contient 6 a 8 atomes de 
30 carb ° n ^ tj| . sat . on de MMment selon la revendication 1 ou 2, dans lequel B est un radical 1-hydroxyethyl-2- 

,m,d 5 ZC fi!ation de I'element selon la revendication 1 ou 2, dans lequel A est un groupe octyle, 

9-octadecenyle, alkyle derive d'eclde gras de tallol ou alkyle derive d'acide gras d hulle de coprah. 
35 6. Utilisation de I'element selon la revendication 1. dans lequel B est un radical 1-hydroxyethyl-2- 

imidazollnyle, sodium-propion-2-yl-amino ou bls(sodium-propion-2-yl)imino. 

7 Utilisation de I'element selon la revendication 1 ou 2, dans lequel ledit compose ou melange 

anti-adherence est prtsent dans ladite composition photopolymerisable travaillant en negatif en une 

proportion de 1 k 10% en poids. ,. 
40 8. Utilisation de I'element selon la revendication 7, dans lequel ledit composfi ou melange 

anti-adh§rence est present en une proportion de 1 & 5% en poids. 

9. Utilisation de I'elSment selon la revendication 8. dans lequel ledit compose ou melange 

anti-adh6renoe est present en une proportion de 2 h 4% en poids. 
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